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(54) ASPHERIC OPHTHALMIC LENS AND WORKING METHOD FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aspheric 
ophthalmic lens for which a lens to be worked of a small 
outer diameter size can be used even when the size of a 
frame is large and which is good in optical performance. 
SOLUTION: The aspheric ophthalmic lens is an eccentric 
aspheric lens. Its outside surface 17 is a spherical surface 
and the inside surface 1 8 after working is a rotationally 
symmetric aspheric surface. The rotationally symmetric axis 
which is the symmetric axis of the aspheric surface defining 
the inside surface 18 after working is defined as a z-axis. A 
reference point 1 9 for insertion into a frame which aligns 
the lens to the user's pupil in mounting the lens to the 
frame is decentered with respect to an outer diameter 
center 20 and is positioned on the z-axis which is the 
symmetric axis. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a single focus aspheric spectacle lens for eyesight amendment in which a periphery in 
which it has an outside surface and a refracting interface of a couple of an inner surface, and at 
least one refracting interface is an aspheric surface is almost circular, An aspheric spectacle lens, 
wherein a ****** reference point coincided with a user's pupil posion at the time of attachment to a 
spectacle frame is carrying out eccentricity to an outside diameter center. 

[Claim 2]The aspheric spectacle lens according to claim 1, wherein said outside surface is a surface 
of a sphere and said inner surface is an aspheric surface. 

[Claim 3]The aspheric spectacle lens according to claim 2 which said inner surface is a symmetry- 
of-revolution aspheric surface, and is characterized by a symmetry axis of rotation inversion of this 
aspheric surface passing along a ****** reference point 

[Claim 4]The aspheric spectacle lens according to claim 2 which is plane symmetry and is 
characterized by a nodal line of said two flat surfaces passing along a ****** reference point about 
two flat surfaces where said inner surface intersects perpendicularly mutually. 
[Claim 5]In a processing method which processes the aspheric spectacle lens according to claim 1 
when an outside surface cuts or grinds an inner surface of a machining lens of half-completion 
processed beforehand with a numeric control machining device, A processing method of an aspheric 
spectacle lens attaching said machining lens to said numeric control machining device, and 
processing it in the state where said outside surface is not leaned to mechanical coordinates of said 
processing device. 

[Claim 6]A processing method of the aspheric spectacle lens according to claim 5 processing said 
inner surface rotating said machining lens to a circumference of an axis which passes along said 
outside diameter center mostly. 

[Claim 7]A processing method of the aspheric spectacle lens according to claim 5 or 6 including a 
stage which transforms shape of an inner surface specified in a certain coordinate system to said 
mechanical coordinates, and creates numerical control data of said numeric control machining 
device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an aspheric spectacle lens of the single focus for 
the eyesight amendment before ****** processing, and a processing method for the same. 
[0002] 

[Description of the Prior Art]Based on different specification for every user, job order production of 
the spectacle lens is carried out. the machining lens (a semi article.) of half-completion into which 
only the outside surface was generally processed in order to shorten the time from an order 
received to delivery of goods The semifinish lens is stocked, and after processing an inner surface 
based on specification and considering it as the lens before ****** processing, according to the 
shape of a frame, he carries out ****** processing, and is trying to obtain the lens processed 
[ ****** ], 

[0003]The ****** reference point coincided with a users pupil posion at the time of the attachment 
to a frame is set to a spectacle lens. When there is no prism formula for reform of the phoria 
(condition from which a look shifts in the state where eyes were rested), a ****** reference point is 
in agreement with an optical center (prism power is a point of 0). When a prism formula is included, 
not an optical center but a prism power metrics point (point that the prescribed prism power is 
obtained) is in agreement with a ****** reference point. 

[0004]The machining lens 1 has circular peripheral shape, as shown in drawing 7 . An inner surface is 
processed so that the outside diameter center 2 may generally be in agreement with the ****** 
reference point 3 from the ease of processing, and as shown in drawing 8 , ****** processing is 
carried out according to frame shape, and it becomes the lens 4 processed [ ****** ]. The ****** 
reference point 3 which is in agreement with an outside diameter center is in agreement with the 
pupil posion 5 of the user at the time of the attachment to a frame. 

[0005] However, when the size of a frame is large, or when a users interocular distance is short. If 
the ****** reference point 3 tends to shift from the center of the lens 4 processed [ ****** ] 
greatly and it is going to coincide the ****** reference point 3 with the outside diameter center 2 
as mentioned above, as shown in drawing 9 , from the periphery of the machining lens 1, schedule 
shape of the lens 4 processed [ ****** ] may be unable to project, and may be unable to process it 
outside. 

[0006]Then, as shown in drawing 1 0 from the former, also when the ****** reference point 3 has 
shifted from the center of the lens 4 processed [ ****** ] by processing it by carrying out 
eccentricity of the ****** reference point 3 to the outside diameter center 2 (eccentric machining), 
he is trying to store within the limits of the predetermined machining lens 1 in a spherical lens. 
[0007]Cutting or when carrying out a grinding process, eccentric machining attaches the machining 
lens 1 to the blocking jig 6 of a processing device, as shown, for example in drawing 1 1 , Lean the 
outside surface 1a of the machining lens 1 to the axis of rotation 7 of a processing device by 
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inserting the prism spacer 10 of a wedge action die between the blocking jig 6 and the rotating 
member which is not illustrated, or, It is carried out by attaching to the blocking jig 6, where 
eccentricity of the outside diameter center 2 of the machining lens 1 is carried out to the axis of 
rotation 7, as shown in drawing 12 . 

[0008]The inner surface 4b of the lens 4 by which eccentric machining was carried out processed 
[ ****** ] is as a dashed line showing in drawing 1 1 and 12. 

Eccentricity of the ****** reference point 3 is carried out to the outside diameter center 2. 
The optical performance of the decentered lens which was obtained by eccentric machining in the 
case of the spherical lens whose both inner surface and outside surface are surfaces of a sphere is 
equal to the lens which has not carried out eccentricity. 

[0009]On the other hand, as shown in drawing 13 , the machining lens 11 of the conventional 
aspheric surface lens is the aspheric surface symmetrical with rotation where the outside surface 
11a was processed beforehand. 

The inner surface 1 1b is processed on a surface of a sphere or a toric side, and the lens before 
****** processing is obtained. 

The outside surface 1 1a of the machining lens 1 1 is set up so that the symmetry axis of rotation 
inversion 12 of an aspheric surface may be in agreement with the outside diameter center 13. In 
order to restrict the number of molds and to hold down cost, the aspheric surface center and the 
outside diameter center had to be coincided. 
[0010] 

[Problem(s) to be Solved by the Invention]However, the machining lens of the conventional outside 
aspheric surface which was mentioned above, Since it is designed so that good optical performance 
may be obtained when used with a layout which passes along the ****** reference point whose 
symmetry axis of rotation inversion corresponds with an optical center, if it is used with a layout 
which carries out eccentric machining and in which a symmetry axis of rotation inversion carries out 
eccentricity from a ****** reference point, optical performance will deteriorate remarkably. 
[001 1]Namely, if the lens 14 before ****** processing as carried out eccentric machining of the 
machining lens 1 1 of the conventional outside aspheric surface like the case of a spherical lens and 
shown in drawing 14 is obtained, In order that the ****** reference point 15 which is in agreement 
with an optical center may carry out eccentricity to the symmetry axis of rotation inversion 12 
passing through the outside diameter center 13, optical performance falls remarkably. Drawing 15 
anc ' drawing 16 are graphs which show the average refracting power error within 50 viewing angles 
of the outside aspheric surface lens whose ****** reference point 1 1 corresponds with the axis of 
rotation 12, and astigmatism. On the other hand, drawing 17 and drawing 18 are the same graphs 
when the ****** reference point 15 carries out eccentricity to the symmetry axis of rotation 
inversion 12 like drawing 14 . When these graphs are compared, it turns out that generating of 
aberration is large when eccentric machining is carried out, and eccentric machining is impossible as 
a matter of fact. 

[0012]Therefore, in order to cater to the above-mentioned request, without being unable to use an 
aspheric surface lens when the size of a frame is large, or carrying out eccentric machining 
conventionally, there is a problem that a machining lens with big outer diameter size must be 
prepared. 

[0013]This invention is made in view of the problem of the conventional technology mentioned 
above, and is a thing. 

The purpose is to provide an aspheric spectacle lens which can use a machining lens with small 
outer diameter size when size is large, and can keep optical performance good, and a processing 
method for the same. 

[0014] 

[Means for Solving the Problem]Since an aspheric spectacle lens concerning this invention made 
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the above-mentioned purpose attain, it carried out eccentricity of the ****** reference point to an 
outside diameter center. A ****** reference point is a point coincided with a user's pupil posion at 
the time of attachment to a frame, and when there is no prism formula and there are an optical 
center and a prism formula, it is in agreement with a prism power metrics point. 
[0015]According to the above-mentioned composition, by carrying out eccentricity of the ****** 
reference point to an outside diameter center, when size of a frame is large, a machining lens with 
small outer diameter size can be used. It is desirable when an outside surface uses a machining lens 
of half-completion processed beforehand, and realizing shape of the above [ making an outside 
surface into a surface of a sphere, and carrying out aspheric surface processing of the inner surface 
according to a formula ]. 

[0016]An aspheric surface is made into a symmetry-of-revolution side when there is no cylindrical 
refractivity formula for astigmatism reform, and when there is a cylindrical refractivity formula, it is 
made into a plane symmetry side about two flat surfaces which intersect perpendicularly mutually, 
respectively. In the case of a symmetry-of-revolution side, in the case of a symmetry axis of 
rotation inversion and a plane symmetry side, an axis of symmetry shall say a nodal line of two flat 
surfaces. It is desirable when an aspheric surface has an axis of symmetry, and locating a ****** 
reference point on an axis of symmetry maintains optical performance. 

[001 7]A processing method of an aspheric spectacle lens of this invention, It is the method of 
obtaining an aspheric spectacle lens in which an outside surface cut or ground an inner surface of a 
machining lens of half-completion processed beforehand with a numeric control machining device, 
and a ****** reference point carried out eccentricity to an outside diameter center, In the state 
where an outside surface is not leaned to mechanical coordinates of a processing device, a 
machining lens is attached to a numeric control machining device, and is processed. 
[0018]According to an above-mentioned method, since the processing person in charge should just 
attach a machining lens to a numeric control machining device like a case where a spectacle lens 
without the usual eccentricity is processed, he can prevent confusion at the processing spot. In 
using an engine-lathe type processing device, when it processes it, making it rotate to a 
circumference of an axis passing through an outside diameter center of a machining lens, running 
torque is stabilized and it is desirable. In order to attach an outside surface to a processing device 
in the state where there is no inclination, and to carry out eccentric machining, it is necessary to 
lean shape of an inner surface to mechanical coordinates. Then, it is desirable to include a stage 
which transforms shape of an inner surface specified on the basis of a ****** reference point to 
mechanical coordinates, and creates numerical control data of a numeric control machining device. 
[0019] 

[Embodiment of the Invention]Hereafter, the aspheric spectacle lens concerning this invention and 
the embodiment of the processing method are described. Drawing 1 and drawing 2 show the 
aspheric spectacle lens concerning a 1st embodiment, drawing 1 is a top view of the machining lens 
1, and drawing 2 is a sectional view of the lens before ****** processing after inner surface 
processing. 

[0020]The aspheric spectacle lens of a 1st embodiment is an eccentric aspheric surface lens of 
surface-of-a-sphere refracting power-4.00 [Diopter] without a prism formula and a cylindrical 
refractivity formula. As for phi 70 [mm] and main thickness, the refractive indicees of a raw material 
are [ 1.67 and outer diameter / the surface of a sphere of the curvature radius 742.2 [mm] and the 
inner surface 18 after processing of 1.1 [mm] and the outside surface 17 ] symmetry-of-revolution 
aspheric surfaces. Here, let a x axis and a vertical axis be the y-axes for the horizontal axis which 
intersects perpendicularly mutually the symmetry axis of rotation inversion which is an axis of 
symmetry of the aspheric surface which specifies the inner surface 18 after processing in a field 
vertical to the z-axis in contact with the peak 21 of the z-axis and the inner surface 18. 
[0021]As shown in drawing 1 , eccentricity of the ****** reference point 19 is carried out to the 
outside diameter center 20, and it is located on the z-axis which is an axis of symmetry as shown in 



http://www4.ipdl.inpit.go.jp/cgi-biii/tran_web_cgi_ejje7atw 8/31/2010 



JP,2002-122823,A [DETAILED DESCRIPTION] 



Page 4 of 6 



drawing 2 . The eccentricity to the outside diameter center 20 of the ****** reference point 19 is 
4.75 [mm] as 3.1 [mm] and a distance with 3.6 [mm] and the up side (y direction) at the nose side (x 
direction). 

[0022]The inner surface 18 is an aspheric surface which sets R and curvature (1/R) to C, sets 
kappa and an aspheric surface coefficient to Aj for a constant of the cone, and is expressed with 
the following formulas in a paraxial curvature radius [ in / for the amount of sags from the x-y flat 
surface in the point of height h from the peak 21 / z and the peak 21 ]. 

The value of the paraxial curvature radius R in h=root(x 2 +y 2 ) 2 =c-h 2 /[1+root[1-(kappa+1) -C 2 -h 2 ]] 
+sigmaAj-hi a 1st embodiment and the constant of the cone kappa, and aspheric surface coefficient A 
j (this example j= 4, 6, 8, 10) is shown in the following table 1. 
[0023] 
[Table 1] 

R 742.200[mm] kappa 0.000 A4-5.185x10" 7 A6 1.590x10~ 17 2.307x10" 10 A8 -8.384x10" 14 A10 [0024] 
The aspheric spectacle lens of a 1st embodiment prepares two or more kinds of machining lenses 1 
of the half-completion which processed beforehand the outside surface which is a surface of a 
sphere, and is formed by choosing the machining lens 1 suitable for a formula from the inside, and 
cutting or grinding an inner surface with a numeric control machining device. When processing an 
inner surface, as shown in drawing 3 , the machining lens 1 is attached to the blocking jig 24 of a 
numeric control machining device, and an inner surface is cut with working tools, such as a byte or 
an end mill, rotating the blocking jig 24. 

[0025]Here, machine coordinate system X-Y-Z of a processing device which has the X-axis which 
intersects perpendicularly the axis of rotation of the blocking jig 24 mutually in the insinuating 
remark side 25 of the vertical blocking jig 24 to the Z-axis and this Z-axis, and a Y-axis is defined. 
The machining lens 1 is in the state where the outside surface 17 is not leaned to machine 
coordinate system X-Y-Z, and where the outside diameter center 20 is coincided with the Z-axis 
which is the axis of rotation, it is attached to the blocking jig 24. 

[0026]Therefore, coordinate system x-y-z which specifies the inner surface 18 will incline to 
machine coordinate system X-Y-Z. And the shape of the inner surface 18 where it is expressed 
with coordinate system x-y-z can be expressed with machine coordinate system X-Y-Z by carrying 
out coordinate conversion expressed with the following formulas. The value of the coordinate 
transformation matrix of a 1st embodiment is shown in the following table 2. 
[0027] 

Equation 1] 



|X! ID=000003 



[0028] 
[Table 2] 

Tij j=1 j=2j=3i=1 0.99999 -0.00002 0.00485i=2 0.00000 0.99999 0.0041 8i=3 -0.00485 -0.00418 
0.99998deltaX 3.595deltaY 3.095deltaZ 5.238 [0029]On the occasion of actual processing, as shown 
in drawing 4 , the numerical control of the processing device is carried out so that the center of the 
working tool 27 may be moved in the direction of a surface normal line in the point along the virtual 
surface 29 which consists of a group of the point 28 shifted by the radius of the edge of a blade of 
the working tool 27 from the point 26 on the inner surface 18 used as a processing target. Thereby, 
the inner surface 18 of desired aspherical surface shape can be obtained. 

[0030]ln changed machine coordinate system X-Y-Z, when the function showing the shape of the 
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inner surface 18 is set to Z (X, Y), each element of a surface normal line vector (Ex, Ey, Ez) is 
expressed with the following formulas. 

When Ez=1/root[1+(**Z/**X) 2 +(**Z/**Y) 2 ] Ex=- (**Z/**X) andEzEy=- (**Z/**Y), Ez, and the 
edge-of-a-blade radius of the working tool 27 are set to Rt, each element of the center coordinates 
(Xt, Yt, Zt) of a working tool is expressed with the following formulas. 

xt=x+Rt-ExYt=Y + Rt-Eyzt=z+Rt-Ez[0031]As shown in drawing 3 , in order to attach without leaning the machining 
lens 1 by the same mind to the blocking jig 24, mounting work is easy and it is suitable for 
automating a production line. Since running torque becomes fixed, a machining lens is stabilized as 
compared with the conventional eccentric machining, and a highly precise aspheric surface can be 
formed. With a numeric control machining device, it is usually used and imitates, after that, a mirror 
plane is made by polish, as shown to drawing 1 by the dashed line, ****** processing is carried out 
according to the shape of a frame, and cutting or the inner surface 18 by which the grinding process 
was carried out serves as the lens 4 processed [ ****** ]. 

[0032] Drawing 5 and drawing 6 show the aspheric spectacle lens concerning a 2nd embodiment, 
drawing 5 is a top view of the machining lens 1, and drawing 6 is a sectional view of the lens before 
****** processing after inner surface processing. 

[0033]The aspheric spectacle lens of a 2nd embodiment is an eccentric aspheric surface lens of 
surface-of-a-sphere refracting power+2.00 [Diopter], the cylindrical refractivity+2 [Diopter], and the 
astigmatism shaft orientations 90 [**] without a prism formula. The refractive indicees of a raw 
material are [ phi 65 [mm] and the main thickness of 1.67 and an outer diameter ] two-dimensional 
polynomial aspheric surfaces where the surface of a sphere of the curvature radius 143.6 [mm] and 
the inner surface 31 after processing of 4.3 [mm] and the outside surface 30 are symmetrical with 
non rotation. In order to define the inner surface 31, coordinate system x-y-z which makes the peak 
34 of the inner surface 31 the starting point like a 1st embodiment is defined. Since the inner 
surface 31 has a cylindrical refractivity formula, it is plane symmetry about two flat surfaces which 
intersect perpendicularly mutually. Then, the z-axis which is an axis of symmetry is defined as a 
nodal line of these two flat surfaces. 

[0034]As shown in drawing 5 , eccentricity of the ****** reference point 32 is carried out to the 
outside diameter center 33, and it is located on the z-axis which is an axis of symmetry as shown in 
drawing 6 . The eccentricity to the outside diameter center 33 of the ****** reference point 32 is 
3.0 [mm] at the nose side (x direction). 

[0035]The amount z of sags from the x-y flat surface in the coordinate point (x, y) which makes the 
peak 34 the starting point is a non rotary symmetrical aspheric surface expressed with the following 
formulas by setting an aspheric surface coefficient to Bij, and the inner surface 31 is plane 
symmetry about a x-z flat surface and a y~z flat surface. The value of the aspheric surface 
coefficient B ij (this example i= 2, 4 and 6, 8j=0, 2, 4, 6, 8) in a 2nd embodiment is shown in the 
following table 3. 
[0036] 

[Equation 2] 

| iXi ID=000004 



[0037] 
[Table 3] 

Bij j=0j=2 j=4j=6. j=8F0. 0.000 . -2.024x1 0~ 03 -2.007x1 0~ 07 8.898x1 0~ 1 1 -1 .784x1 0 H4 i=2-5.257x10 H 
7.266x1 0" 07 4.1 21 x1 0" 1 °-1 .01 1 x1 0 ~ 1 3 i=4-4.772x1 0~ 14 -5.351 x1 0" 07 5.556x1 0~ 10 -1 .942x1 0" 1 3 i= 6 
2.357x10" 10 -1.595x10~ 13 i= 8[0038]The machining lens 1 of half-completion which processed 
beforehand an outside surface which is a surface of a sphere is attached to a blocking jig, and an 
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aspheric spectacle lens of a 2nd embodiment as well as a 1st embodiment is formed by cutting or 
grinding the inner surface 31 with a numeric control machining device. When machine coordinate 
system X-Y-Z is defined like an example of drawing 3 by making the center of an insinuating remark 
side of a blocking jig into the starting point, Shape of the inner surface 31 of a 2nd embodiment 
expressed with coordinate system x-y-z which passes along the ****** reference point 32 and 
touches an inner surface is expressed with machine coordinate system X-Y-Z by changing by the 
above-mentioned formula using a value of a coordinate transformation matrix shown in Table 4. 
[0039] 
[Table 4] 

Tij j=1 j=2 j=3i=1 0.99978 0.00000 0.02089i=2 0.00000 1.00000 0.00000i=3 -0.02089 0.00000 
0.99978deltaX 2.910deltaY O.OOOdeltaZ 1 1.362 [0040]On the occasion of actual processing, the 
numerical control of the processing device is carried out so that the center of a working tool may be 
moved similarly in a 1st embodiment along the virtual surface which the edge of a blade of the 
working tool shifted by the radius from the inner surface 31 used as a processing target. 
[0041] 

[Effect of the Invention]As explained above, according to this invention, the aspheric spectacle Jens 
in which optical performance does not deteriorate can be provided also by eccentric machining. 
Therefore, it is sufficient, if the machining lens of a comparatively small path is prepared when the 
size of a frame is large. Since only spherical surface working is sufficient for the machining lens 
beforehand prepared by considering it as the surface of a sphere beforehand processed in the 
outside surface, and the aspheric surface which processes an inner surface according to a formula, 
manufacture of a machining lens and management are easy for it. 

[0042]If it is made to attach without leaning an outside surface to the mechanical coordinates of a 
processing device in the case of processing, A blocking jig is leaned using a prism spacer, or there is 
no necessity for eccentric blocking, blocking becomes easy, as for processing, it is stabilized, an 
accurate aspheric surface is acquired, and it becomes easy to carry out automation of a production 
line. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the machining lens of a 1st embodiment. 

[Drawing 2] The sectional view of the lens before ****** processing after inner surface processing 
of a 1st embodiment. 

[Drawing 3] The sectional view of the lens before ****** processing of a 1st embodiment attached 
to the blocking jig. 

[Drawing 4] The explanatory view showing the locus of a working tool to the processed surface of a 
1st embodiment 

[Drawing 5] The top view of the machining lens of a 2nd embodiment. 

[Drawing 6] The sectional view of the lens before ****** processing of a 2nd embodiment. 
[Drawing 7] The top view of the conventional machining lens whose ****** reference point 
corresponds with an outside diameter center. 

[Drawing 8] The top view showing the state where ****** processing of the lens before ****** 
processing of drawing 7 was carried out. 

[Drawing 9] The top view in which the lens processed [ ****** ] shows the example which projects 
from the periphery of a machining lens. 

[Drawing 10] The top view of the conventional spectacle lens which carried out eccentric machining. - 
"Drawing 1 1] The explanatory view showing the example of attachment to the blocking jig of the 
machining lens which used the prism spacer. 

[Drawing 12] The explanatory view showing the example which carried out eccentricity of the 
machining lens and attached it to the blocking jig. 

[Drawing 13] The sectional view showing the machining lens of the conventional aspheric surface 
lens. 

[Drawing 14] The sectional view at the time of carrying out eccentric machining of the aspheric 
surface lens of drawing 13 by the method shown by the same drawing 1 1 or drawing 12 as a 
spherical lens. 

[Drawing 15] The average refracting power error **** graph of the outside aspheric surface lens 
whose ****** reference point corresponds with the axis of rotation. 

[Drawing 16] The graph which shows the astigmatism of the outside aspheric surface lens whose 
****** reference point corresponds with the axis of rotation. 

[Drawing 17] The average refracting power error **** graph of the outside aspheric surface lens in 

which the ****** reference point carried out eccentricity to the axis of rotation. 

[Drawing 18j The graph which shows the astigmatism of the outside aspheric surface lens in which 

the ****** reference point carried out eccentricity to the axis of rotation. 

[Description of Notations] 

1 Machining lens 

4 The lens processed [ ****** ] 
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17 and 30 Outside surface 

18 and 31 Inner surface 

19 and 32 Frame ON ******** 

20 and 33 Outside diameter center 
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[Drawing 12] 





[Drawing 5] 
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[Drawing 6] 




[Drawing 10] 
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[Drawing 1 6] 
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[Drawing 1 7] 




[Drawing 18] 
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[Filing date]Heisei 19(2007) September 21 (2007.9.21) 
[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]0009 
[Method of Amendment]Change 
[The contents of amendment] 
[0009] 

On the other hand, as shown in drawing 13, the machining lens 11 of the conventional aspheric 
surface lens is the aspheric surface symmetrical with rotation where the outside surface 11a was 
processed beforehand. 

The inner surface 11b is processed on a surface of a sphere or a toric side, and the lens before 
****** processing is obtained. 

The outside surface 1 1a of the machining lens 1 1 is set up so that the symmetry axis of rotation 
inversion 12 of an aspheric surface may pass along the outside diameter center 13 . In order to 
restrict the number of molds and to hold down cost, the aspheric surface center and the outside 
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diameter center had to be coincided. 
[Amendment 2] 

[Document to be Amended]Description 
[Item(s) to be Amended]0027 
[Method of Amendment]Change 
[The contents of amendment] 
[0027] 
[Equation 1] 
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